The use of a large array of organic and inorganic micropollutants has been leading to an increasing pollution of surface and ground waters (Schwarzenbach et al. 2006) . Headwater streams are highly dynamic systems exposed to the transport and dilution of anthropogenic inputs from agricultural land use of their watershed, where periphytic microorganisms (biofilms) play a key role in river functioning. At the basis of these ecosystems, these complex communities composed of photosynthetic organisms (both eukaryotes and cyanobacteria), bacteria, and fungi significantly contribute to primary production, nutrient cycling, and biodiversity (Lear et al. 2012) . Thus, biological impairment due to pollution may cause irremediable environmental damage.
Improving pesticide assessment tools in surface waters is required to implement appropriate risk mitigation measures and ultimately contribute to the preservation or restoration of aquatic resources water quality. For this purpose, French regulations aim for a 50 % reduction in the use of pesticides within 10 years. Besides, the European Water Framework Directive (WFD) (2000/60/EC) outlines a strategy for the protection and restoration of European waters, which should reach a chemical and ecological 'good status' by 2015. The chemical state of French freshwater bodies is more or less extensively monitored (i.e., 5 to 12 spot samplings per year, depending on types of monitoring programs), especially for the molecules defined as 'priority substances' (2013/39/EU). To better characterize the occurrence and fate of pesticides, large efforts are made to improve analytical methods in terms of reliability and accuracy. However, the sampling step is also a crucial part of the monitoring process, and the uncertainty attached to it is still largely neglected (Allan et al. 2006) . Besides, environmental quality standards (EQS) defined to protect human health or the ecosystem (2013/39/EU) is only a measure of the state of a specific environmental medium, in regard to a specific pollutant. Both improving risk evaluation procedures and characterizing pesticide effects in aquatic environments require the consideration of the interactions of substances in mixtures, such as found in the environment. The flagrant lack of knowledge in this area has been recently stressed by many researchers (Brock et al. 2006; Chèvre et al. 2006; Knauert et al. 2009 ).
Complementarily, the impacts of the detected substances have to be evaluated on selected living organisms or 'key biological indicators' as defined by the WFD. Biofilm, and in particular its diatom component, is one of these key compartments used in Europe to assess water quality, as an indicator of nutrient enrichment and other pressures (Coste et al. 2009; Kelly et al. 2014; Kelly et al. 2012) . To date, diatom-based indices properly diagnose nutrient inputs, but fail to unequivocally assess toxic pollutions. However, the diversity of organisms in biofilms confers to this microbial community a great capacity of response to different environmental factors and thus a potential for contamination assessment. Because of their structural complexity, In this context, PoToMAC project tackles some challenging issues with the development of various passive samplers, and their relevance for assessing both chronic exposure of freshwater biofilms and the potential ecotoxicity of realistic pesticide mixtures. Complementary field and laboratory approaches were developed to fulfill these objectives. In situ work was implemented in the MorcilleArdières watersheds (Beaujolais Region, France), along a gradient of contamination. Laboratory-based experiments were, besides, performed to disentangle specific effects of field observations.
Composite mixtures of organic (herbicides, insecticides, and fungicides) and inorganic (metals) pesticides are found in the watershed studied, due to intensive viticulture (Rabiet et al. 2010) . Therefore, monitoring such complex contaminations required having available a wide range of specific and accurate tools to cover the broad diversity of contaminants, varied chemical properties and subsequent toxic modes of action towards the aquatic biota.
To widen the range of contaminants analyzed, metrological developments based on hydrophilic interaction liquid chromatography coupled with tandem mass spectrometric detection (HILIC-MS/MS) were dedicated to specifically and reliably quantify anionic herbicides, largely used in agriculture (Fauvelle et al. 2014) . Improvements in passive sampling techniques were also performed: Fauvelle et al. (2012) investigated how various modifications in the receiving phase of the Polar Organic Chemical Integrative Sampler (POCIS) tool could expand the range of chemicals sampled from moderately hydrophilic organic compounds (log K ow =0-4) towards more hydrophilic and ionic substances.
Furthermore, various existing passive samplers, along with POCIS, Diffusive Gradients in Thin films (DGT), and passive stir bar sorptive extraction (SBSE), were implemented together on the field and then compared with automated and spot sampling data. This in situ deployment allowed to better define their application ranges, under complex environmental conditions and high dynamics of concentration peaks (Assoumani et al. 2014) .
Besides, improvements in pesticide exposure characterization in freshwater environments, PoToMAC project aimed to fill gaps related with ecological risk assessment of complex mixtures of contaminants by using biofilms. The impacts on the algal and bacterial components were assessed through descriptors of community tolerance acquisition, as well as physiological and structural impacts. This required to improve the biological indicators of toxicity and to account for the issue of multiple contaminants. Methodological improvements in toxicity testing were provided by Lambert et al. (2014) , highlighting the need to standardize the conditions for measurements of acquired tolerance by phototrophic biofilms. More specifically, they evidenced the prominent influence of biofilm biomass used in PICT (Pollution-Induced Community Tolerance) tests, as well as maturation stage, whereas exposure duration had little impact. New genetic descriptors of herbicide (diuron) impact were developed by Moisset et al. (2014) for three diatom species; they proved to be early warning and more sensitive than classical growth-related endpoints. Moreover, genetic responses clearly differed between diatoms, emphasizing the inter-specific variation in tolerance to pesticides observed in field distribution records.
Finally, mixture toxicity-related issues were addressed using experimental channel designs by Foulquier et al. (2014) and Kim Tiam et al. (2014) . On one hand, the relevance of passive samplers to discriminate between classes of contaminants involved in toxicity, and possible use of "model" toxic compounds to assess community induced tolerance, was investigated by Foulquier et al. They compared the ecotoxicological responses of biofilms previously exposed to filtered (dissolved compounds) or unfiltered (dissolved and particulate fractions) water to the mixtures caught by POCIS and DGT (accumulating pesticides and metals, respectively) to those obtained with the herbicide diuron and with copper. On the other hand, Kim Tiam et al. used pesticides extracted from POCIS to simulate chronic complex exposure in channel experiments. The toxicity of passive sampler extracts towards biofilms was demonstrated to be explained by the major compounds (including degradation products) identified in these devices, supporting the relevance of passive samplers for integrative environmental toxicity assessment. Dr. Soizic Morin is a research scientist at the National Research Institute of Science and Technology for Environment and Agriculture (Irstea) in the "Aquatic Ecosystems and Global Changes" research unit in Bordeaux. Her main interests are on periphytic communities and their responses to environmental contaminations (metals, pesticides, and emerging compounds), both in situ and through laboratory experiments (artificial streams). Her work focuses on the responses of diatoms (at different organizational levels, from the cell to the community), defining diatom species tolerances and relevant traits (e.g., cell sizes and deformities) for assessing toxic contaminations. During the PoToMAC project, Soizic Morin managed the Work Package dealing with the use of passive sampling extracts to study potential pesticide toxicity and mixture effects on periphytic communities.
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